As an agency of the U.S. Commerce Department [1] ) and hydrogen cyanide (SRM 2519 [2] were selected on the basis of their relative isolation from nearby lines. We determined that our standard uncertainty (la) for the measurement of these selected line centers was 0.05 pm [5] .
Other lines in the band, however, will be assigned higher uncertainties due to the effect of nearby Reference [2] , and the uncertainty analysis for the SRM is documented in Reference [3] . A spectrum of the absorption band is shown in Figure I and certified wavelength values are given in Table 1 . Figure 2 shows an expanded scan near line P25. The center wavelengths of 15 lines listed in Table 1 are certified with an uncertainty of 0.1 pm, 39 lines are certified with an uncertainty of 0.3 pm, and 2 lines are certified with an uncertainty of 0.6 pm. These uncertainties are the expanded uncertainties using a coverage factor k = 2 (i.e., the quoted uncertainty is ± 2a).
Expiration of Certification: The certification of this SRM is indefinite within the measurement uncertainties specified, provided the SRM is handled, stored, and used in accordance with the instructions given in this certificate.
The gas is contained in a glass cell with all-glass seals at the windows and the fill port. Literature values from Reference [1] are adjusted for the pressure shift due to the 6.7 kPa (50 Torr) cell pressure.
These vacuum wavelengths of the v, + V3 band '-C2H2 are certified with the uncertainty indicated in parenthesis for the last digits. The uncertainties quoted are the expanded uncertainty using a coverage factor A = 2 (i.e., the quoted uncertainty is ± 2a). The lines in bold were accurately characterized by NIST [2] and have the lowest uncertainty. Figure 2 are taken of each SRM unit and one or more lines are accurately fit to verify the line's center using the procedure described in
Reference [2] . Figure 5 (a). Light from the broadband source is coupled into the SRM and the output (transmission through the SRM) is connected to the instrument that is being calibrated. The absorption lines of acetylene appear as dips in the spectrum of the light source. In general, the dips will not be as deep as those shown in Figure 1 ; most instruments of this type will have a resolution bandwidth that is significantly larger than the widths of the SRM absorption lines. An example of this effect is shown in Figures 3 and 4 , where the spectrum in the region of lines P8-10 is observed using a tunable diode laser (Figure 3 ) or a broadband source and an optical spectrum analyzer set to 0.05 nm resolution (Figure 4 Figure 5 (b). The laser is tuned over one or more of the acetylene absorption lines. The transmission through the SRM is monitored by a detector; the transmitted power passes through a minimum at the center of an absorption line. Alternatively, a tunable laser source and the SRM can be used to check the calibration of a wavelength meter by measuring the wavelength of the laser (using the wavelength meter) as the laser is tuned through an absorption line.
INSTRUCTIONS FOR USE
Suggested Procedure for Low-Accuracy Requirements; Calibration Uncertainty > 30 pm: If calibrating an instrument using a broadband source, use an instrument resolution of < 0.1 nm. If using a tunable source, use a data point density of at least one point every 0.005 nm (5 pm). After identifying a particular absorption line by comparing to the spectrum in Figure 1 , find the center or minimum point of the line. Calibrate the instrument to the center wavelength of this line (from Table 1 Figure 1 , make a high resolution scan of the line. If calibrating an instrument using a broadband source.
use an instrument resolution of < 0.05 nm. If using a tunable source, use a data point density of at least one point every 0.002 nm (2 pm Table 1 Suggested Procedure for High-Accuracy Requirements; Calibration Uncertainty < 3 pm: Connect a narrowband tunable light source (source bandwidth < 1 pm) to one of the fiber connectors on the SRM unit.
After identifying a particular absorption line by comparing to the spectrum in Figure 1, make a high [2] , which is also included as an appendix in Reference [3] . Calibrate the instrument to the center wavelength of this line (from Table 1 Diagram of pressure shift measurement apparatus. It = /oexp(-aL) (1) where /q is the incident power. We first divided the cell transmission curves by the laser power monitor signal to remove common-mode intensity variations and normalized the data. We then took the natural logarithm to obtain the absorbance aL The uncertainties for the other data shown in (a) and (b) Since we do not observe significant discrepancies between our data and the Voigt function, we conclude that the line-shape modification due to coUisional narrowing is negligible at the level of our quoted uncertainty.
SPECTRAL SENSITIVITY TO OTHER ENVIRONMENTAL CONDITIONS
Other environmental conditions can affect molecular spectra and can potentially shift line centers. For normal conditions, all these effects are small compared with the pressure shift and broadening described in Section 3.
Below we discuss the effects of temperature variation and electromagnetic fields.
A. Temperature Aside from the obvious effect that thermal distribution of population in rotational levels has on line strengths, thermally induced changes in molecular spectra are usually small for moderate temperatures.
Moderate thermal changes can sHghtly modify the pressure shift and broadening of a molecular line by changing the collision frequency; both these collision-induced effects are proportional to the density of collision partners and their mean relative velocity."* In a closed cell containing only the gas phase, the density is fixed. The mean relative velocity is proportional to the square root of the temperature. Thus the temperature dependence of the pressure shift, A v( T) is simply Ap{T) = Ai^(T")VT/r", (2) where AviT") is the pressure shift measured at temperature r" and the temperatures T and T" are in degrees Kelvin We also evaluated the line sensitivity to temperature changes and to electromagnetic fields. We conclude that these effects are small compared with the colhsioninduced pressure broadening and pressure shift. In most cases thermal and electromagnetic effects can be neglected, although they can be significant at extreme temperatures and field strengths.
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